Experimental Section Materials
Hyaluronan (HA, MW = 77 kDa) was purchased from Shandong Freda Biopharm Co., Ltd, and the concentration of HA could be calculated based on this value. 1-Methylpyridinium chloride was purchased from TCI. Hyaluronidase (HAase) from bovine tests (Type I-S, lyophilized powder, 400-1000 units/mg solid) and Nile red were purchased from Sigma-Aldrich. All of these compounds were used without further purification. Calixpyridinium was synthesized and purified according to a previously reported procedure. 1 An aqueous solution of 3-bromomethylpyridinium bromide (2.0 g, 8 mmol) was neutralized with NaHCO 3 and the resulting 3-bromomethylpyridine was immediately extracted in CH 2 Cl 2 (60 mL×3). When the solvent was evaporated at room temperature, Nalkylation vigorously occurred to yield a mixture of quaternary pyridinium salts. Calixpyridinium was isolated by recrystallization from water (99 mg, 0.14 mmol). It was identified by 1 H (Fig. S25 ) and 13 C (Fig. S26 ) NMR spectroscopy in D 2 O, performed on a Bruker AV400 spectrometer, and by X-ray crystallographic analysis (Fig. S27 ), performed on a Bruker APEX-II CCD diffractometer. Preparation of the calixpyridinium-HA supramolecular assembly: HA was first dissolved in double-distilled water, and then calixpyridinium solution was dropwise mingled with the HA solution to get the dynamic calixpyridinium-HA supramolecular assembly. The resulting concentrations of calixpyridinium and HA are 0.10 mM and 1.40 μM, respectively. The formation of the calixpyridinium-HA supramolecular assembly would achieve balance in about 1 h.
The aqueous solution was adjusted to different pH values by HCl or NaOH. The pH values were verified on a Sartorius pp-20 pH meter calibrated with two standard buffer solutions.
UV/Vis spectra
UV/Vis spectra and the optical transmittance of the aqueous solution were measured in a quartz cell (light path 10 mm) on a Shimadzu UV-2600 spectrophotometer.
High-resolution TEM experiments
High-resolution TEM images were acquired using a Tecnai G 2 F20 high-resolution transmission electron microscope operating at an accelerating voltage of 200 keV.
SEM experiments
SEM images were recorded on a FEI Nova Nano 230 scanning electron microscope.
DLS measurements
DLS experiments were measured by NanoBrook 173 Plus at scattering angle of 90°. 
Results and Discussion

Fig. S27
Crystal structure of calixpyridinium. It is in accordance with the previous reported crystal structure of calixpyridinium. 1
